GIS Analysis of Placer Gold Mining Potential in the Yuba River Watershed, California by Chandler, J. D.
University of Denver 
Digital Commons @ DU 
Geography and the Environment: Graduate 
Student Capstones Department of Geography and the Environment 
Spring 2013 
GIS Analysis of Placer Gold Mining Potential in the Yuba River 
Watershed, California 
J. D. Chandler 
Follow this and additional works at: https://digitalcommons.du.edu/geog_ms_capstone 
 Part of the Geographic Information Sciences Commons 
Recommended Citation 
Chandler, J. D., "GIS Analysis of Placer Gold Mining Potential in the Yuba River Watershed, California" 
(2013). Geography and the Environment: Graduate Student Capstones. 32. 
https://digitalcommons.du.edu/geog_ms_capstone/32 
This Capstone is brought to you for free and open access by the Department of Geography and the Environment at 
Digital Commons @ DU. It has been accepted for inclusion in Geography and the Environment: Graduate Student 
Capstones by an authorized administrator of Digital Commons @ DU. For more information, please contact 
jennifer.cox@du.edu,dig-commons@du.edu. 
B y  J . D .  C h a n d l e r  
U n i v e r s i t y  o f  D e n v e r ,  C o l o r a d o  |  D e p a r t m e n t  o f  G e o g r a p h y   
G E O G  4 9 9 3 :  M S  G I S  C a p s t o n e  |  S p r i n g  2 0 1 3  
 
G I S  A n a l y s i s  o f  P l a c e r  G o l d  
M i n i n g  P o t e n t i a l  i n  t h e  Y u b a  
R i v e r  W a t e r s h e d ,  C a l i f o r n i a  
 
P u r p o s e  
C a n  a  G e o g r a p h i c  I n f o r m a t i o n  S y s t e m  ( G I S )  b e  
u s e d  t o  a n a l y z e  a n d  l o c a t e  p r e c i s e  g e o g r a p h i c  
l o c a t i o n s  a l o n g  r i v e r s  a n d  c r e e k s  t h a t  h a v e  h i g h  
p o t e n t i a l  f o r  p l a c e r  g o l d  e x t r a c t i o n  i n  t h e  S i e r r a  
N e v a d a  M o u n t a i n s ,  C a l i f o r n i a ?  
S t u d y  A r e a  
• T h e  s t u d y  a r e a  i s  
c e n t e r e d  o n  t h e  
t o w n  o f  
D o w n i e v i l l e ,  
C a l i f o r n i a ,  i n  t h e  
n o r t h e r n  S i e r r a  
N e v a d a  
M o u n t a i n s ,  
C a l i f o r n i a ,  a n d  
e n c o m p a s s e s  t h e  
Y u b a  R i v e r  
w a t e r s h e d .   
 
• M u c h  o f  t h e  
w a t e r s h e d  f a l l s  
w i t h i n  t h e  b o u n d s  
o f  t h e  T a h o e  
N a t i o n a l  F o r e s t .  
•  I n  J a n u a r y  1 8 4 8 ,  J a m e s  
W i l s o n  M a r s h a l l  
d i s c o v e r e d  g o l d  a l o n g  t h e  
A m e r i c a n  R i v e r  n o r t h e a s t  
o f  p r e s e n t - d a y  
S a c r a m e n t o ,  C A .   
 
•  T h e  l o c a t i o n  o f  
M a r s h a l l ' s  d i s c o v e r y  w a s  
i n  t h e  p r e s e n t  d a y  c i t y  o f  
C o l o m a ,  C a l i f o r n i a  w h i c h  
i s  a  s m a l l  t o w n  n e s t l e d  i n  
t h e  S i e r r a  N e v a d a  
f o o t h i l l s ) .  
 
 
I n t r o d u c t i o n  
•  P l a c e r  g o l d  d e p o s i t s  
r e p r e s e n t  t h e  m o s t  a t t r a c t i v e  
t a r g e t s  f o r  s m a l l - s c a l e  
p r o s p e c t o r s .  
 
•  P l a c e r  m i n i n g  i s  t h e  m i n i n g  
o f  a l l u v i a l  d e p o s i t s  o f  s a n d  
a n d  g r a v e l  i n  m o d e r n  o r  
a n c i e n t  s t r e a m  b e d s .  
 
•  T h e r e  a r e  m a n y  d i f f e r e n t  
m e t h o d s  u s e d  t o  e x t r a c t  g o l d .  
P a n n i n g ,  s l u i c i n g ,  a n d  
d r e d g i n g  a r e  t h e  m o s t  
p o p u l a r .  
 
•  T h e s e  m e t h o d s  i n v o l v e  
u s i n g  w a t e r  t o  s o r t  t h e  g o l d  
f r o m  o t h e r  m a t e r i a l s .  G o l d  i s  
m u c h  m o r e  d e n s e  t h a n  r o c k  
s o  i t s  s e t t l e s  t o  t h e  b o t t o m  o f  
   
 
        
    
 
 
B a c k g r o u n d  
B a c k g r o u n d  
 
•  T h e  p r i m a r y  d e p o s i t s  
u s u a l l y  c o n s i s t  o f  g o l d -
q u a r t z  v e i n s  i n  
m e t a m o r p h i c  r o c k s  a n d  
a r e  a s s o c i a t e d  w i t h  t h e  
i n t r u s i o n  o f  t h e  S i e r r a  
N e v a d a  b a t h o l i t h .   
 
•  A  g e o l o g i c  
c o m p i l a t i o n  p o l y g o n  
d a t a s e t  w a s  o b t a i n e d .   
 
•  T h e  g e o l o g i c  u n i t  a n d  
r o c k  t y p e  
" G r a n o d i o r i t e - Q u a r t z  
M o n z o n i t e "  w a s  
s e l e c t e d  f r o m  t h e  
g e o l o g y  c o m p i l a t i o n  
l a y e r .  
 
• A  1 0  m e t e r  D i g i t a l  




   









M e t h o d s  
 
• T h e  A r c G I S  I n v e r s e  
D i s t a n c e  W e i g h t e d  
g e o p r o c e s s i n g  
f u n c t i o n  w a s  u s e d  
t o  c r e a t e  a  
s t a t i s t i c a l  r a s t e r  
G R I D  s u r f a c e  f r o m  
t h e  M R D S  p o i n t  
l o c a t i o n  d a t a s e t .  
 
• S e g m e n t s  o f  t h e  
Y u b a  R i v e r  w e r e  
c l i p p e d  t o  Q u a r t z  
p o l y g o n s  a n d  
c o n v e r t e d  t o  p o i n t s  
a n d  Z - v a l u e s  w e r e  
o b t a i n e d  f o r  t h e  
p o i n t  d a t a  s e g m e n t s  
o f  t h e  Y u b a  R i v e r .   
 
• A  D E M  r a s t e r  
   
    
   
    
   
   
 
M e t h o d s  
 
•  O n l y  t h o s e  p i x e l  
v a l u e s  g r e a t e r  t h a n  o r  
e q u a l  t o  2 0  d e g r e e s  
a r e  s h o w n  i d e n t i f y i n g   
s t e e p  f a l l s .   
 
•  T h e  r a s t e r  c a l c u l a t o r  
t o o l  w a s  u s e d  t o  
i d e n t i f y  p i x e l s  f r o m  
t h e  I D W  r a s t e r  s u r f a c e  
w h e r e  t h e  v a l u e  w a s  
g r e a t e r  t h a n  2 . 5 .  
 
•  P l a c e r  g o l d  d e p o s i t s  
a r e  m o r e  f r e q u e n t l y  
f o u n d  a l o n g  t h e  i n s i d e  
o f  s h a r p  b e n d s  i n  a  
r i v e r  w h e r e  s a n d  b a r s  
m a y  a c c u m u l a t e  o r  
b e l o w  s t e e p  d r o p s  
a n d  f a l l s  
 
     
     
    
   
    
 
 
M e t h o d s  
 
•  4 0  p o i n t  l o c a t i o n s  
h a v e  t h e  h i g h e s t  
p r o b a b i l i t y  o f  s u c c e s s  
f o r  p l a c e r  g o l d  
e x t r a c t i o n  w i t h i n  t h e  
Y u b a  R i v e r  
w a t e r s h e d .   
 
•  1 4  o u t  4 0  l o c a t i o n s  
a r e  s i g n i f i c a n t  s t e e p s  
s l o p e s  o r  d r o p s  i n  
t h e  r i v e r  a n d  2 6  o f  
t h e s e  l o c a t i o n s  
r e p r e s e n t  s h a r p  
b e n d s  i n  t h e  r i v e r  
g e o m e t r y .  
 
•  A l l  4 0  p o i n t  
l o c a t i o n s  h a v e  a  
f o r e s t  s e r v i c e  r o a d  
v e r y  c l o s e ,  w i t h i n  
w a l k i n g  d i s t a n c e ,  f o r  
  b  
 
 
   
  
   
 
  
   













R e s u l t s  
 
•  A l l  o f  t h e  p a r a m e t e r s  f o r  t h i s  a n a l y s i s  
c a n  a n d  s h o u l d  b e  a d j u s t e d .  G I S  
m o d e l i n g  u s i n g  p y t h o n  s c r i p t i n g  o r  
m o d e l  b u i l d e r  w o u l d  b e  a  g r e a t  t o o l  
f o r  r u n n i n g  m o d e l s  w i t h  v a r y i n g  i n p u t  
p a r a m e t e r s  a n d  v a r i a b l e s .  
 
•  T h e  r e s u l t i n g  m a p s  c o u l d  b e  
b e n e f i c i a l  t o  t h e  p u b l i c  o r  p r i v a t e  
s m a l l - s c a l e  m i n i n g  c o m p a n i e s .  
 
•  T h e s e  m a p s  c a n  h e l p  t o  l e s s e n  t h e  
t i m e  s p e n t  r a n d o m l y  s e a r c h i n g  a r e a s  
t o  m i n e  f o r  g o l d .  
 
•  G I S  h a s  t h e  p o t e n t i a l  t o  b e  a  v a l u a b l e  
t o o l  f o r  t h e  a s s e s s m e n t  o f  m i n e r a l  




C o n c l u s i o n   
 
 C h a m p a t i ,  R a y  P . K .  G I S  i n  G e o s c i e n c e :  T h e  r e c e n t  t r e n d s .  
F e b r u a r y  1 3 ,  2 0 1 0 .  
h t t p : / / w w w . g i s d e v e l o p m e n t . n e t / a p p l i c a t i o n / g e o l o g y / m i n
e r a l / g e o m 0 0 1 2 a . h t m  ( a c c e s s e d  M a y  2 7 ,  2 0 1 2 ) .  
 
G o l d  M i n e .  G o l d  M i n e .  J u n e  1 3 ,  2 0 1 2 .  
h t t p : / / w w w . i r o c k s . c o m / C a l i f o r n i a _ G o l d _ M i n e . h t m l  
( a c c e s s e d  M a y  2 7 ,  2 0 1 2 ) .  
 
G o l d  R u s h .  I m m i g r a t i o n  t o  t h e  U n i t e d  S t a t e s .  M a y  2 7 ,  
2 0 1 2 .  
h t t p : / / o c p . h u l . h a r v a r d . e d u / i m m i g r a t i o n / g o l d r u s h . h t m l  
( a c c e s s e d  M a y  2 7 ,  2 0 1 2 ) .  
 
M u s e u m c a . o r g .  C a l i f o r n i a  G o l d  M i n i n g .  D e c e m b e r  1 3 ,  
2 0 0 9 .  
h t t p : / / w w w . m u s e u m c a . o r g / p i c t u r e t h i s / p i c t u r e s / g o l d -
m i n i n g - c a l i f o r n i a  ( a c c e s s e d  M a y  2 7 ,  2 0 1 2 ) .  
 
O ' D o n n e l l ,  R . J .  a n d  P a r t i n g t o n ,  G . A .  K e n e x . c o . n z .  J u n e  4 ,  
2 0 0 6 .  
h t t p : / / k e n e x . c o . n z / d o c u m e n t s / p a p e r s / A U S I M M _ P a p e r R O
2 0 1 1 . p d f  ( a c c e s s e d  M a y  2 7 ,  2 0 1 2 ) .  
 
S i e r r a  F o o t h i l l  M a g a z i n e .  E a r l y  G o l d  M i n i n g  M e t h o d s .  A p r i l  
4 ,  2 0 1 1 .  
h t t p : / / w w w . s i e r r a f o o t h i l l m a g a z i n e . c o m / g o l d m e t h o d s . h t m
l  ( a c c e s s e d  M a y  2 7 ,  2 0 1 2 ) .  
 
     
     
 
          





W o r k s  C i t e d   
